This experiment aimed to evaluate the effect of different levels of Trigonella foenum graecum on liver structure and functions and some physiological and hematological parameters in normal male albino rats. A total of 24 male albino rats were used and divided into four groups (6 rats per group). The first group G1 was control group, G2 rats fed normal diet + 2.5% Trigonella foenum graecum, G3 rats fed normal diet +5% Trigonella foenum graecum and G4 rats fed normal diet +7.5% Trigonella foenum graecum. Blood samples were collected after 4 and 8 weeks from the start of the experiment. At the end of the experiment, rats were sacrificed to obtain the livers. Results indicated that Treatment of rats with 7.5% Trigonella Foenum graecum for 8 weeks significantly increased blood platelets. Treatment of rats with 2.5% Trigonella foenum graecum did not show any significant effect on liver function (activities of ALT and AST), serum total protein and albumin Meanwhile 5% or 7.5% Treigonella foenum graecum significantly increased ALT and AST activities.
INTRODUCTION
The vegetation on the earth is a perennial and renewable source of food and energy which is necessary for the survival of most organisms. Plants are the green factors of our planet; they convert carbon dioxide and water to carbohydrates; and nitrogen to amino acids. Besides food, plants are considered to be the nature's green pharmacy, which provide drugs to maintain the good health and to restore the failing health of humans. The medicinal arts had its origin when mankind first began to use remedial measures to get rid of their pains, sufferings and other illnesses, by using healing potions prepared from plants. Thus, from the tribal medicines and folk medicines, we have reached the modern era of sophisticated synthetically made drugs. The medicines of the ancients' civilization and cultures were mostly associated with plants Badr et al. (2012) .
Trigonella foenum graecum (T.F) seeds are rich in protein, fat, total carbohydrates and minerals such as calcium, phosphorus, iron, zinc and magnesium (Gupta et al., 1996) and contains active constituents such as alkaloids, flavonoids, steroids and saponins (kor and Zadeh 2013) . Trigonella foenum graecum is one of the most widely used medicinal plants in folk medicine (subramanion and prasath 2014) . Trigonella foenum graecum contains phenolic and flavonoid compounds which help to enhance antioxidant capacity (Srinivasan, 2006) . The objectives of this study are to investigate the effects of different level of Trigonella foenum graecum as feed additives on some hematological, physiological and liver structure in male albino rats.
MATERIALS AND METHODS
The present study was carried out at the Animal House of Animal Production Department Faculty of Agriculture, Al-Azhar University, Cairo, Egypt.
Animals
A total number of 24 male albino rats obtained from El Osman farm, Cairo, Egypt Animals housed in stainless cages and provided feed and water ad libitum. All animals were healthy and clinically free of diseases. Animals housed in cages where the mean ambient temperature ranged from 27 and to 31°C.
Experimental Design
Trigonella foenum graecum seeds were used in the present study. Seeds of Trigonella foenum graecum were obtained from the local market in Cairo. The study included 24 adult male albino rats and divided randomly into 4 equal groups (6 rats each) as the Following: Group 1: rats fed normal diet (control) Group 2: rats fed normal diet + 2.5% Trigonella foenum graecum Group 3: rats fed normal diet + 5% Trigonella foenum graecum Group 4: rats fed normal diet + 7.5% Trigonella foenum graecum Rats treated with experimental diets for 8 weeks.
Blood sampling
Blood samples were collected from all rats by with drawing blood from the orbital venous plexuses using a capillary tube. Samples collected after 4 and 8 weeks from the start of the experiment. Blood samples were collected and divided into two tube. The first tube contains heparin to obtain fresh blood for hematological parameters. The second tube bloods were centrifuged at 3000 rpm for 15 min to obtain serum which transferred to Eppendorf tubes and stored at -20°C. until subsequent analysis.
Histological study
At the end of the experiment, rats were sacrificed to obtain their livers. Immediately after extraction, the livers were immersed in formalin 10% for two days, washed in water, dehydrate in ascending grade of ethyl alcohol and finally cleared by xylene and embedded in melted paraffin wax. The livers were sectioned at six-micron thickness and stained by eosin and heamatoxylin according to Pearse (1968) .
Hematological parameters
Hemoglobin, RBCs, platelets and WBC differentiation were determined using Electronic DIAGON method according to (D-cell 60).
Serum parameters
Serum AST and ALT activities was determined by using a quantitative colorimetric method of Schumann and Klauke (2003) . Serum total protein was measured using kits depending on the method of Burtis et al. (2007) . Serum albumin was determined using colorimetric method according to Gindler and Westgard (1973) .
Statistical analysis
Data subjected to analysis of variance using General Linear Model's procedure of SPSS software program package (SPSS, 2011) All percentages were transformed to arcsine then analyzed to approximate normal distribution before ANOVA. In addition, significant differences among means were determined by Duncan's multiple rang test (Duncan, 1955) at 5% level of significance. Data were analyzed by oneway analysis method.
RESULTS AND DISCUSSION

Hematological parameters (RBCs and Hemoglobin)
Table (1) shows that treatment of rats with Trigonella foenum graecum (2.5, 5 and 7.5 %) for 8 weeks did not show any significant effect on blood RBCs and Hemoglobin platelets.
Table (1) also shows that treatment of rats with 7.5 Trigonella foenum graecum for 8week significant increased blood platelets. The results also show that 5% Trigonella foenum graecum increased blood platelets but the increased were not significant. Treatment of rats with 2% Trigonella foenum graecum did not show any significant effect on blood platelets. The above results indicated that blood platelets were increased by increasing the dose of Trigonella foenum graecum.
White blood cells (WBCs)
Table (1) shows that treatment of rats with Trigonella foenum graecum (2.5, 5 and 7.5 %) for 8 weeks did not show any significant effect on blood WBCs, Neutrophils, lymphocytes and monocytes. Khalil (2004) showed that there were Non-significant change of white blood cell at 4-weeks by alloxan treatment was detected Rats treated by fenugreek extract displayed nonsignificant variation from the corresponding control after month in RBCs Hb% and in WBCs. Fenugreek treated diabetic displayed non-significant alternation in RBCs, Hb% and in WBCs comparable to control. Al-Mashhadani (2017) Showed that WBC count significantly decreased in fenugreek seeds but there were no statistical differences in control, fenugreek leaves when compared with CC14 treated rats. He also reported that the rats treated with fenugreek significantly decreased WBC and PLT when compared with CC14 treated rats.
Serum parameters
Serum total protein and albumin
Tables 2 and 3 showed that treatment of rats with Trigonella foenum graecum (2.5, 5 and 7.5%) for 4 or 8 weeks did not show any significant effect on serum total proteins and albumin.
These results are similar to those reported by Elmahdi and El-Bahr (2015) who reported that dietary supplementation with 5 or 10% Trigonella foenum graecum to rats fed high cholesterol diet did not show any significant effect on serum total protein and albumin. Khalil (2004) reported that non diabetic rats treated with fenugreek recorded nonsignificant increase in serum total protein, albumin and globulin compared with the control ones.
On the other hand, Zeweil et al. (2015) indicated that treatment of growing rabbits with fenugreek and Anise seed significantly increased serum total protein, albumin and globulin as compared with the control group. Bhandari et al. (1997) showed that oral treatment with ethanolic extract of fenugreek seeds (200 mg/kg daily) for 20 days raised the serum protein and albumin. Rashwan (1998) showed that the addition of fenugreek to New Zealand white doe rabbit's diet decreased serum total protein. Badr (2006) reported that treatment of rats with 2% fenugreek insignificantly decreased plasma total protein in both seasons (summer and winter), meanwhile 4% fenugreek caused a significant decrease in plasma total protein only during winter season. He also reported that these effects were due mainly to the decrease in plasma globulin. While no significant changes occurred in plasma albumin. This conflict might be attributed to the different dose, plant preparation, and route of administration and time of the experiment.
Serum ALT and AST activities
Tables 4 and 5 showed that treatment of rats with 2.5% Trigonella foenum graecum for 4 or 8 week did not show any significant effect on serum ALT and AST activities. Meanwhile treatment of rats with 5 or 7.5 % Trigonella foenum graecum for 4 or 8 weeks significantly increased serum ALT and AST activities. Rao et al. (1996) found that fenugreek seeds (5, 10 and 20 g% of diet) in rats led no significant effect on (AST, ALT) activities of liver function enzymes. Badr (2006) showed that medicinal plants (fenugreek, Nigella sativa or garlic) at a dose of 2% or 4% mg/kg diet did not show any significant effect on plasma GOT and GPT during summer or winter seasons as compared with the control group. Ali (2004) reported that Trigonella foenum graecum and Nigella sativa had no significant effect on plasma transaminases activities (AST and ALT) in both seasons (summer and winter) as compared with the control group. Sherlock and Dooley (1997) stated that the AST (GOT) is a mitochondrial enzyme present in large quantities in heart, liver, skeletal muscle and kidney and its serum level increases whenever these tissues are acutely destroyed presumable due to release from damaged cells. Meanwhile the ALT (GPT) is a cytosolic enzyme also present in liver, although the absolute amount is less than that of AST, a greater proportion of ALT is present in liver compared with heart and skeletal muscle. A serum increase is therefore more specific for liver damage that AST.
Histopathological changes of the liver
The liver structure of the control and 2.5% Trigonella foenum graecum groups showed preserved lobular architecture. The portal tracts consisted of normal hepatic artery, portal vein and bile duct. The central veins were normal. The hepatocytes were normal in arrangement of cytoplasm and nuclei (Fig  1 and 2) Liver feature in 5% and 7.5% Trigonella foenum graecum groups showed preserved lobular architecture. The portal tracts consisted of normal hepatic artery, portal vein and bile duct. The hepatocytes reveal mild ischemic changes of cytoplasm and normal nuclei and normal hepatic sinusoids (Mild ischemic changes of hepatocytes) ( Fig. 3 and 4) .
Elevation in liver function enzymes by fenugreek treatment as well as (Duke, 1985) & Kapoor (1990) recorded that fenugreek has no inflammatory disorder in liver.
CONCLUSION
It could be concluded that 2.5% Trigonella foenum graecum is safe to be used for 8 weeks without any adverse side effects on liver structure and function. The results also suggest that it is worth while carrying out further studies to find out whether the high dose of Trigonella foenum graecum or its extract could be supplemented to diet or not. 
